Introduction {#sec1}
============

Seborrheic dermatitis is a common chronic inflammatory disease which can last long years through recurrence and remissions. This disease seriously affects the quality of life of some patients due to its chronic course and the lack of a definitive treatment. Etiological factors commonly held accountable are seborrhea and *Malassezia*. Various studies have reported that the disease is frequently seen in cases of obesity and diabetes \[[@cit0001], [@cit0002]\]. Seborrheic dermatitis occurs in areas dense in sebaceous glands such as the face, ears, scalp, and upper body. The phrase 'dermatitis of sebaceous areas' is also used to define the disease \[[@cit0002], [@cit0003]\]. Although seborrheic dermatitis can be observed in all ages, it is most common amongst children 2 years of age. Seborrheic dermatitis occurs most commonly in infants within the first 3 months of life, in adolescents and young adults, with the incidence increasing again in patients older than 50 years of age \[[@cit0004]\].

The disease is an endocrinopathy characterized by obesity, hypertension, and dyslipidemia, and insulin resistance plays an important role in its metabolic syndrome pathophysiology. Metabolic syndrome is a multiple cardiovascular risk factor; both the syndrome itself and each of its components indicate an increased risk for cardiovascular complications. One of the components of metabolic syndrome is inflammation \[[@cit0005]\]. Numerous studies have been conducted on metabolic syndrome, as it is a significant cause of morbidity and mortality. The disease that is best known to be correlated with metabolic syndrome among dermatological diseases is psoriasis \[[@cit0006]\]. Seborrheic dermatitis and psoriasis are both chronic inflammatory diseases that share certain characteristics \[[@cit0007]\].

To our knowledge, no prospective study investigating the frequency of metabolic syndrome in seborrheic dermatitis has been conducted so far. The purpose of this study was to investigate metabolic syndrome, its components, and the correlation between these components and the severity of the disease among seborrheic dermatitis patients.

Material and methods {#sec2}
====================

The study was approved by the local human ethics committee of Cumhuriyet University School of Medicine. The study included 47 seborrheic dermatitis patients who had applied to our dermatology outpatient clinic and were over the age of 18. The study also included 36 healthy volunteers who were similar in age and gender distribution, and did not have any known diseases. Pregnant women and those under the age of 18 were not included in the study. It was a case-control study.

Patients in the patient group were diagnosed with seborrheic dermatitis according to clinical findings. The onset of the disease and the disease duration were recorded. Disease severity, erythema, dandruff, and pruritus were evaluated and scored between 1 and 3 point(s). According to the scoring, 1 corresponded with mild, 2 corresponded with moderate, and 3 corresponded with severe. The disease's severity was also measured using the seborrheic dermatitis area and severity index (SDASI) \[[@cit0008]\].

The heights and weights of all participants in the patient and control groups were measured and their body mass index (BMI) was calculated. Additionally, the waist circumference of the participants was measured.

After a minimum of a 20-minute relaxation period, the blood pressure (BP) of all the participants was measured using a pressurized sphygmomanometer.

Venous blood samples were taken from the patients and the volunteers at 8 a.m. following a 10-hour fasting period. Levels of fasting glucose, triglyceride (TG), total cholesterol, high density lipoprotein (HDL), low-density lipoprotein (LDL), and high-sensitivity C-reactive protein (hsCRP) were measured. The participants of the study were diagnosed with metabolic syndrome according to the NCEP ATPIII diagnostic criteria ([Table I](#t0001){ref-type="table"}) \[[@cit0005], [@cit0009]\].

###### 

ATP III Metabolic syndrome diagnostic criteria (7.93)

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  At least three of the following: Abdominal obesity (waist circumference \> 102 cm in men, \> 88 cm in women)Hypertriglyceridemia (TG ≥ 150 mg/dl)Low HDL (\< 40 mg/dl in men, \< 50 mg/dl in women)HT (blood pressure ≥ 130/85 mm Hg)Hyperglycemia (fasting blood glucose ≥ 110 mg/dl)
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Statistical analysis {#sec2.1}
--------------------

The results of the study were uploaded to Statistical Package for the Social Sciences (SPSS) data 20.0 program; Mann-Whitney *U* test, χ^2^ test, and Spearman correlation analysis were performed to assess the data, and the level of statistical significance was assumed to be 0.05.

Results {#sec3}
=======

A total of 83 people over the age of 18, including 47 patients with seborrhoeic dermatitis and the control group of 36 who did not have any known diseases, were included in the study. While the average age of the patient group was 30.61 ±11.47 years, the average age in the control group was 34.50 ±12.71 years. No statistically significant difference was found between the groups in terms of gender or average age distribution (*p* \> 0.05).

The difference between the groups in terms of hsCRP was statistically insignificant (*p* \> 0.05). There was no significant correlation between SDASI and hsCRP in the patient group (*p* \> 0.984, *r* = --0.003).

[Table II](#t0002){ref-type="table"} shows the relationship between the groups according to metabolic syndrome parameters. High density lipoprotein levels in the patient group were statistically significantly lower than the controls. There was no significant difference between groups according to other parameters. In terms of history of the metabolic disease in first degree relatives (diabetes mellitus, cardiovascular disease, and dyslipidaemia), 78.7% of those in the patient group (*n* = 37) and 55.6% of those in the control group (*n* = 20) had a history of metabolic disease in their families, and the difference between the patient and control groups was found to be statistically significant (*p* \< 0.05).

###### 

Metabolic syndrome parameters and family history in both groups

  Groups                                       Abdominal obesity (x/n)   Hypertriglyceridemia (x/n)   Low HDL (x/n)   Hypertension (x/n)   Hyperglycemia (x/n)   Metabolic syndrome (x/n)   The presence of at least one metabolic disease in family history (x/n)
  -------------------------------------------- ------------------------- ---------------------------- --------------- -------------------- --------------------- -------------------------- ------------------------------------------------------------------------
  Patient group                                10/47                     16/47                        31/47           7/47                 6/47                  9/47                       37/47
  Controls                                     3/36                      8/36                         15/36           4/36                 2/36                  3/36                       20/36
  *P*-value[\*](#tf2-2){ref-type="table-fn"}   0.135                     0.329                        0.044           0.749                0.456                 0.216                      0.032

x/n -- the number of cases in the patient or control group

Fisher's exact test.

No statistically significant correlation was found between the disease duration and metabolic syndrome in the patient group (*p* \> 0.05). When parameters of the disease severity were compared with disease duration, no statistically significant correlation was found (*p* \> 0.05).

The patient group was divided into two groups as mild and moderate-severe according to disease severity (adapted from SDASI). In both groups, there was no significant difference of metabolic syndrome parameters (*p* \> 0.05).

There was a significant correlation between disease severity and plasma HDL levels in the patient group (*p* = 0.033, *r* = --0.312) ([Figure 1](#f0001){ref-type="fig"}).

![Correlation between SDASI and plasma HDL levels in patient group](AMS-AD-1-29072-g001){#f0001}

Discussion {#sec4}
==========

Seborrheic dermatitis is a common chronic inflammatory disease which can last long years through recurrence and remission. Although various theories have been proposed regarding its etiology, no definitive results have been obtained yet. Etiological factors commonly held accountable are seborrhea, *Plasmodium ovale*, immune suppression, and hormonal factors \[[@cit0001], [@cit0002]\].

Metabolic syndrome is an endocrinopathy characterized by obesity, hypertension, and dyslipidemia, and insulin resistance plays an important role in metabolic syndrome pathophysiology. One of the components of metabolic syndrome is inflammation, and many inflammatory cytokines such as CRP, interleukin 6 (IL-6) and tumor necrosis factor α (TNF-α) play a critical role in the disease \[[@cit0005]\]. Numerous studies investigating the correlation between many inflammatory diseases and metabolic syndrome have been conducted so far. The disease that is best known to be correlated with metabolic syndrome among dermatological diseases is psoriasis. Seborrheic dermatitis and psoriasis are both chronic inflammatory diseases that share certain characteristics \[[@cit0007]\]. In various studies, the lesion-free skins of seborrheic dermatitis patients and healthy persons have been compared, and severe inflammatory reactions such as increased CD16+ expression on NK cells, the activation of complement systems, and increased inflammatory interleukins have been observed in skin of patients with seborrheic dermatitis \[[@cit0010]\].

In our study, it was found that 31 of 47 seborrheic dermatitis patients had low HDL levels, whereas 15 of the 36 individuals in the control group had low HDL levels. No statistically significant difference was found between the patient and control groups in terms of metabolic syndrome parameters, including triglycerides, hypertension, abdominal obesity and fasting blood glucose. In this study, the NCEP: ATPIII diagnosis criteria were used for the diagnosis of metabolic syndrome, and in accordance with the criteria, almost all patients diagnosed with metabolic syndrome had low HDL levels. Also in accordance with the criteria, the majority of the patients diagnosed with metabolic syndrome had high triglyceride values. The most crucial contributor for the diagnosis of dyslipidemia may be a low HDL value. The atherosclerosis protective effect of HDL takes the extra cholesterol from cells of the arterial wall and carries it back to the liver, and this is defined as reverse cholesterol transport \[[@cit0011]\].

Abdominal obesity and dyslipidemia are two of the most important components of metabolic syndrome. One of the abdominal obesity indicators is waist circumference. In addition to being an energy source, the adipose tissue also functions as an endocrine organ that releases many cytokines and peptides such as TNF-α, IL-6, leptin, resistin, adiponectin and visfatin. Increased TNF-α and decreased adiponectin also result in increased hepatic very-low-density lipoprotein (VLDL) and decreased peripheral clearing \[[@cit0012]\]. Abdominal obesity is accompanied by dyslipidemia and is associated with inflammation and some dermatological disorders, including psoriasis, lichen planus, pemphigus, granuloma annulare, discoid lupus erythematosus and histiocytosis, may cause dyslipidemias \[[@cit0013]\]. In our study, the abdominal obesity rate was not different from that in the control group.

Seborrheic dermatitis is thought to be initiated by the abnormal immune response developed against *P. ovale* and decomposition products \[[@cit0004]\]. Additionally, *Malassezia* species are known to produce lipase. Lipase leads to arachidonic acid release, which results in inflammation \[[@cit0014]\]. Various studies have reported that *Malassezia* type yeasts increase the release of inflammatory cytokines from keratinocytes such as IL-6, IL-8, and TNF-α \[[@cit0014], [@cit0015]\]. Although there is no antifungal activity specific to *Malassezia*, HDL is known to have antimicrobial activity and characteristics. Low HDL levels may decrease antimicrobial activity and indirectly result in inflammation and seborrheic dermatitis through the increase of *Malassezia* colonization.

In our study, no difference was found between the patient and control groups in terms of hsCRP levels, an indicator of inflammation. However, there was a correlation between plasma HDL levels and seborrheic dermatitis disease severity. The lower the HDL levels, the greater the disease severity in seborrheic dermatitis patients. This may be due to a decreased regulatory effect of lower HDL plasma levels on inflammation.

This study has some limitations. The small patient population of the study makes it difficult to draw a firm conclusion about the relationship between seborrheic dermatitis and metabolic syndrome. Furthermore, the follow-up was limited.

In conclusion, higher incidence of family history of metabolic syndrome accompanied by low HDL values in our patient group may be important in clinical practice. Therefore, the presence of seborrheic dermatitis should a warning for metabolic syndrome and dyslipidaemia. We are of the opinion that such patients must be clinically followed up in this aspect, and the planning of suitable treatments for patients diagnosed with metabolic syndrome or dyslipidaemia is important in the regulation of seborrheic dermatitis.
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